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Industrial Hygiene Monitoring Results
Dynamic Stripping Steam Injection
Operations at Building 406 Gas Pad

Industrial Hy@nisC James Martin,CIH

Faciliqv Building406

Datu &y 24- June24,1993

GENERAL FINDINGS:

Air sample results from the Dynamic StrippingSteam Injection operationsindi~ated
airborne contaminant concentrations from the recovered gasoline product below
applicable Federal Occupational Safety and Health Administration (OSHA) and
American Conference of GovernmentalIndustrialHygienists (ACGIH) occupational
exposure criteria. Air sample results were also below State of California OSHA
(Cal/OSHA) occupational exposure criteria andACGI.Hintendedchangesfor Threshold
Limit Values. General operational practices were observed to comply with OSHA and
Operational Safety Procedure (OSP) requirements. Operational personnel were generally
observed to work in a safe -er with attention to potential hazards, except as noted
below.

The activities with the highest potential for personal exposure to organic contaminants
include 1) when the system is open, espedlly at the Megator tank, and 2) in the event of
a spill.

Continued use of personal protective equipment (FPE), as described in this report and in
operational OSP$ is recommended based on 1) the air sampling results, 2) the potential
for unexpected liquid splashes and/or airborne contaminant concentrations during
maintenance or other open system operations, 3) the potential for gasoline spills, and 4)
the recommended practice of maintaining personal exposures to carcinogens at levels “as
low as reasonably achievable” (ACGIH). Particular diligence with PPE is necessary
during operations involving concentrated gasoline such as at the Megator tank

Several incidents of personnel failure to wear required PPE when working with and
around the Megator tank were observed on July 7, 1993. Complacency with Gas Pad
hazards may be a potential problem for ongoing and future Gas Pad operations. Periodic
review of the required health and safety practices by project management personnel is
srrongly recommended.
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Introduction

Industrial hygiene monitoring was performed at the Building 406 Gas Pad during
DynamicstrippingSteam Injection operations in order to characterize potential employee
exposures. These operations were being ptxformed to nxover gasoline from the ground
in the local area The composition of the gasoline was expected to approximately consist
Ot
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Benzene
Toluene
Ethylbenzene
Xylenes
Trichloroethylene (TCE)
1,2- Dichloroethane (1,2-DCA)
Ethylene Dibromide (EDB)
Other Fuel Hydrocarbons

10% 75 mm Hg
11% 20 mm Hg
05% 10mmHg
23% 8mm Hg
0.9 % 58 mmHg
0.3 % 64mm Hg
0.06% 12mmHg
50% .-

Operational procedures are detailed in OSP 406.1, “Soil Vapor Tool Instaliationn, OSP
406.4, “Treatment of Vapors and Ground Water Using Treatment Facility F (TFF)”, and
OSP L-52, “Cleanup of Ground Water Contaminated With Gasoline by Using the
xc Underground Stipping Rocess”. .

Industrial hygiene air sampling is required by OSHA regulations to evaluate workplace
tasks which have the potential for employee exposure to exceed established Action
Levels or Permissible Exposure Limits (PELs). Federal OSHA spezitlcally regulates
benzene as a carcinogen in 29 Code of Federal Regulations (CFR) Section 1910.1028.
California OSHA also regulates ethylene dibromide as a carcinogen. Additional
information regarding applicable occupational standards and guidelines is provided in
this repom

ProcessDescription

The general operational process is described in detail by existing procedures identifkd
above and will not be repeated in this report except as nemsary to explain the results of
industrial hygiene sampling. A schematic system flowchart is provided as Appendix I for
information.

Samplingad Analytical Methodologies

The air sampling strategy can best be described by three (3) rounds of sampling. The f~st
round of sampling targeted short-term samples for bermne, toluene, ethylbenzene and
xylenes (BTEX) due to 1) the relatively high composition of each in the recovered
gasoline, 2) the relatively high vapor pressures of the selected contaminants, 3) the
relative toxicity of each contaminant and (4) the likelihood that if any occupational
standard would be approached it wotid be a short-term exposure rather than a full-shift
(8-hour) exposure due to the system engineering controls. Round 2 sampling included
sampling for ethylene dibromide due to ethylene dibromide’s classtilcation as a
carcinogen by Cal/OSHA and as a suspect human carcinogen by the American
Conference of Governmental Industrial Hygienists (ACGIH) and additional short-term
samples for BTEX. Round 3 sampling focused on full-shift (8-hour) samples for BTEX
and ethylene dibromide in order to document compliance with existing and proposed
occupational exposure standards and guidelines.
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Air sampling for BTEX was conducted in accordance with the National Institute for
Occupational Safety and Health (NIOSH) Method 1501. Samples were collected by
drawing air through solid sorbent tubes containing charcoal at flow rates of
approximately0.2 liters per minute(LPM) and0.05 LPM. Two samples were collected
concurrently with different air flow rates due to the initial uncertainty of the airborne
organic concentrations and the concern that the samples at the higher air flow rate may
have been overloaded if the actual airborne organic concentrations were high. Air
sampling equipment was pre- and post-calibrated with a precision rotometer which had
been calibrated against a primary standard. Samples were analyzed in accordance with
NIOSH Method 1501 or equivalent.

Air sampling for ethylene dibromide was conducted in accordance with NIOSH Method
1008. This sampling method is essentially the same as described above for BTEX.
Samples were analyzed in accordance with NIOSH Method 1008 or equivalent. The
analytical procedures are different than required for BTEX analysis.

The air sampling described above is considered to be sufficient for documenting
compliance with OSHA exposure limits for BTEX, ethylene dibromide and the
contaminants not specifically sampled and analyzed including trichloroethylene, 1,2-
dichloroethane and other fuel hydrocarbons. This determination is based cm a
professionalevaluationof relativecontaminantquantities in the gasoline, vapor pressures
andrelativeoccupationalexposurelimits.

Field measurements were also obtained using 1) an organic vapor monitor with a
.

photoionization detector, 2) an organic vapor analyzer with a flame ionization detector,
and 3) a combustible gas indicator. These measurements were performed as required by
the applicable OSPS and as an immediate field indicator of airborne organic and
combustible gas concentrations.

Results

Air sampling resultsare summariad h Tables 1-9. Laboratory analytical reports are
provided as Appendix IL

OccupationalStandards and Guidelines

Applicable occupational standards and guidelines are summarized in Table 10. LLNL
policy is to comply with Federal OSHA standards and ACCiIH guidelines as mandated by
DOE Order 5480.10. State of California OSHA (Cal/OSHA) standards are also included
in Table 10 due to the expectation that LLNL activities maybe required to comply with
Cal/OSHA standards within the next several years.
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Dkussion and Recommendations

Air San@e Results:

Air sample results from the Dynamic Stripping Steam Injection operations indicated
airborne contaminant concentrations from the recovered gasoline product below
applicable Fed/OSHA and ACGIH occupational exposure criteria. Air sample results
were also below Cal/OSHA occupational exposure criteria arid ACGIH intended changes
for ThresholdLimit Values. Generaloperationalpracticeswere observedto complywith
OSHA andOSP requirements. Operationalpersonnelwere generallyobsmed to workin
a safe mannerwith attentionto potentialhazards,except as notedbelow.

The most notable measured airborne contaminant concentrations (2.7 ppm benzene) were
collected during VOA product sampling at the Megator tank when the tank lid was open
for VOA sampling . Organic vapor monitor field measurements, indicated total
hydrocarbon concentrations in the breathing zone of the sampling technician in the range
of 50- 350 ppm. Subsequent VOA sampling was performed without opening the
Megator tank lid by inserting the VOA sampling tube through a small sampling port on
the Megator tank lid. Measured airborne contarnmant concentrations were signifkntly
reduced by this VOA ~pling method modiilcation.

The activitieswith the highest potential for personal exposure to organic contankants
include 1) when the system is open, especially at the Megator tank and 2) in the event of
a spill.

PersonalProtective @uipment:

Personal protective equipment (PPE) requirements and practices are detailed in the
applicable OSPS but generally included the following;

c Safety glasses and safety shoes nxpired to enter the 406 Gas Pad area.

“ Full-facepiece respirators with organic vapor cartridges, disposable (Tyvek@)
coveralls and neoprene or nitrile rubber gloves required during system
maintenance or other open system operations.

The hard hat mtpirement was discontinued as of May 26, 1993 due to the absence of any
construction work.

Continued usc of PPEas describedaboveand in existingOSPSis recommendedbasedon
1)the air samplingresults,2) the potentialfor unexpectedliquidsplashesand/Orairborne
contaminantconcentrations during maintenance or other open system operations, 3) the
potential for gasoline spills, and 4) the recommended practice of maintaining personal
exposures to carcinogens at levels “as low as reasonably achievable” (ACGIH).
Particular diligence with PPE is necessary during operations involving concentrated
gasoline such as at the Megator tank.
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Exceptions were made for PPE requirementsunderspecial circumstances. Cameracrew
personnelwere allowed to fdm the inside of the Megator tank from an upwindposition
approximatelyten (10) feet away withoutPPE. An organic vapor monitorwas used to
continuallymonitorthe airbornehydrocarbonconcentrationat the cameraman’sposition,
the tank lid was only kept open approximately15 seconds to allow for the ftiing, and
the tank lid was kept closed before and after the fdming. This practice is considered
acceptable undersimilar circumstances such as for tank contents inspection so long as
personnelwithoutPPE donot get closer thanfour (4) feet of the openMegatortankat an
upwindlocation. No one shouldbe alloweddownwindof the open Megatortankwithin
the regulated(posted)am withoutthe requiredPPE. E S & H persomel shouldcontinue
to be notified in advance for assistance with such special circumstances, except in the
event of a threat to life or property.

Inci&nts of July7,1993:

In the course of performingair samplingon July 7, 1993, E S &H personnelobserved
several operationalpersonnelinspectingthe Megatortank at 2:45 p.m. with the lid open
and no PPE as described above. Persomel were reported to include William Siegel,
Everett Sorensen and Albert Van Noy. One employee was observed with his head inside
the tank opening without respiratory protection. It is understood that thete was a problem
associated with the tank and that the tank may not have contained a large quantity of
gasoline. Unfortunately, even a small quantity of gasoline in the Megator tank will
generate airborne organic concentrations inside the tank well in excess of occupational
standards due to the volatile nature of gasoline constituents and the tendency of gasoline
to layer on top of water. These personnel were reminded of the need for PPE.

The same inci&nt was obsened again at 3:30 p.m.on thesame day. E S & H personnel
repeatedthereminderof the need for PPE.

The Team 4 Industrial Hygienist (James Martin) met with Gas Pad personnel on July 8,
1993 to discuss the obsexved incidents as well as the recent air sampling results. The
hazards of gasoline constituents, and PPE requirements and rationale were reviewed. The
particular need for attention to industrial hygiene requirements when working with and
around the Megator tank were discussed. Complacency with Gas Pad hazards may be a
potential problem for ongoing and future Gas Pad operations. Periodic review of the
required health and safety practices by project management personnel is strongly
recommended.

It should be further noted that OSHA regulations prohibit the use of a full-facepiece
respirator with organic cartridges in an environment which may contain more than 50
ppm benzene (29 CFR 1910.1028). The organic cartridges may become overloaded and
ineffective within a short period of time due to the very high organic concentrations
within the tank area. Supplied air respiratory protection or self-contained breathing
apparatus may be nezesswy for OSHA compliance if it is necessary for any personnel to
place their heads inside the Megator tank. Air monitoring of the actual tank
concentrations would be necessary to completely evaluate the appropriate level of
respiratory protection.
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TABLE 1

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date:May 24, 1993

1Not Available- Analysis not performeddue to laboratoryemw
2< = Less than;Below the Aiable limit of detection
3 pg = Inierogriuns



TABLE 2

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: May 2S, 1993
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TABLE 3

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: May 26, 1993
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TABLE 4

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: May 27, 1993
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TABLE 5

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: June 1, 1993
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TABLE 5 (Continued)

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: June 1, 1993
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TABLE 7

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: June 11, 1993
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TABLE 8
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AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: June 17, 1993
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TABLE 9

AIR SAMPLING RESULTS
DYNAMIC STRIPPING STEAM INJECTION OPERATIONS

Date: June 24, 1993
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TABLE 10

OCCUPATIONAL STANDARDS AND GUIDELINES*
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Ail footnotesare describedon the next page.
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APPENDIX I

SCHEMATIC SYSTEMS FLOWCHART
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APPENDIX II

LABORATORY ANALYTICAL REPORTS
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TOESDAY 06/22/93
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AuNxsrs ~

Rc_smm# FIE24M
——--- ------ ——-------- --
9304004 1461P4 ~ D~

9304006 146201 ~ D~

9204011 146210 .~D~

RBsmz

<0.07

-.007

0.002

o.@3

CO.025

a.024

<0.099

0.022

a .031

tmm6
—---
w

ME/la

Js#U3

au/u3

M#u3

rnm

mm

*;*.
---

PAa!! 1

CA=: 023
DAXS REC: 03-JON-93

DATR COUP-: 21-W-93

fam!tlon

6/2

6/2R

6t2P

s/lP

6/lP

6/lA

6/2A

6/lA

6/lA

4
i

+--- -
Ssha

R31sWLTSVALID * INWSTR3AL EX431W 0S2 OWLX
.



93039s5

93039Ye

n%ul~
.—---
M619!S

14619s

1463s5

14C136

S46196

246193

1463SS

146199

146199

146204

146204

146204

146205

14620s

146203

146206

146200

146202

—-.-—— —.-.
m6uL*
—-——.

<0.004

a.oo4

-.008

<0.4

6.4

*.4

u .5

<1.s

<1.5

a.s

*.3

<0.3

<1.4

a.4

U.4

<1.5

<1.5

U.s

Unm
—--
MQ

w

m

mm

Um3

UWM3

W/m

Wm

en 1

-: e22
nhnm: 03-JUN-93

-_Ccm&!Em: 14-JUU-93

McaT3m
.——--—---

6/2P

6/2P

6/23

6/2P

6/23

6/2P

6/lP

611P

6/33

6/lP

6/lP

6/3P

6/3A

WA

6/3A

APt



IIC’331R8 T21$24a+
-----

9304001 146209

14620s

146209

9304002 146212

146212

146222

9304003 146213

146213

146223

—— .

Um0EA2hm3 Ca21mL AMAL3TXCM
maLYs2s ~

4.4

<s.4

e.4

-.s

<0.5

CO.5

<1.0

<1.0

<1.s

m/m3

Mwu3

uMf3

mm

--— .—...--.—

@2A

6/2A

6/lA

6/2A

6/la

6/2A

6/U

6/2.2

6/lA

2

822
03-Jm-93
24-8JU!?-93



FRIDAY 07/02/93

SUBNITTER: SHtANASZE
?ORM : 21277
BUILDIllG8: 406

MC LAB NOTES:

Ec_sAMP#
--------
9304164

9304165

9304166

9304167

9304168

LLNL EASARDS CONTROL ANALYTICAL LABORATORY
ANALYSIS REPORT

FIEIA)+
-------

146186

146186

146106

146106

146187

146107

146187

146187

146108

146108

146100

1461S8

146189

146189

146189

146189

146190

146190

Xx5?
--------------------

BBtunm

ETEYL EmlsBNB

?oLoxNB

BBCW6NE

ETEIYLB15NzBNE

TOLUENB

BENazm

BTEYL BENZKNB

?oLtJENE

x~

SmsQm

8TUL BBNzxm

TOLUBUB

ZQIZENE

ETRYL -Z-

RESULT

<0.50

<1.67 ‘

<1.67

<1.67

NA

NA

NA

HA

<0.003

<0.01

<0.01

<0.01

<0.08

<0.26

<0.26

<0.26

NA

HA

CASE :
DATE RZC:

DATE_CO14PtiTED:

NG

m

FIG

nG

PAGZ

O!W3S ROOM# LOCATION
------ ----- --------------------
U(M43

HG/M3

nG/M3

NG/M3

IfG/la

1#3/M3

uG/u3

nG/u3

1

073
14-JUN-93
02-JUL-93

# 1 M

APP BY R
RSSOLTS VALID FOR INDUSTRIAL EYGISNE USE ONLY

ROVlm . SSAH



~IDAY 07/02/93

SOBNITTBR: SFRANASZE
FORM : 21277
BUILDIN@ : 406

ILNL BAZARDS CONTROL ANALYTICAL LABORATORY
ANALYSIS REPORT

EC LRB NOTES: NA- SBCONDARY WLBS NOT ANALYZCD

nc_sANP4 FIELD# TBST
..------ ------- --------------------

9304168 146190 ToLOmIE

146190

9304169 146191 BQlmtm

146191 ETML “kRNZBNB

146191 TOLDKNB

146191

9304170 146192 BBNZBNE

146192 ETHYL BENZBNE

146192 TOLOENB

146192

RBSOLT
---------------

NA

NA

<o.Oe

<0.27

<0.27

<0.27

NA

NA

NA

NA

PAGE 2

CASE : 873
DATE MC: 14-JUN-93

DATE_CONPfiTED: 02-JOL-93

DNITS ROON# =TION
------ ----- --------------------

NG/143

NG/N3

NG/M3

NG/N3

/%-,
APPRoVED BY

RESOLTS VALID FOR INDUSTRIAL BYGIBNB USE ONLY
. SHAS



TUZSDAY 07/06/93

SUBNITTZR: JMARTIN
FOIW : 21433
BUILDING#: 406

EC LAB NOT?!S:

nc_sAHP# ?IELD#
..------ -------
9304438 146249

146249

146249

146249

9304439 146250

9304440 146251

y 146251

E
146251

146251

9304441 146252

TEST
--------------------
BnNznm

ETHL BKUZXNB

ToLuxNB

XYL8NB

LLNL SA2ARDS CONTROL ANALYTICAL LABOMTORY
ANALYSIS RZPORT

BTEYLBNE DIBROUIDC

BENZENE

ETEYL BENZENE

TOLUCNE

XYLENE

BTEYLENB DIBRONIDE

RZSDLT

<0.00

<0.20

<0.20

0.56

0.003

<0.08

<0.20

<0.28

0.27

<0.003

CASE : 906
DATE RSC: 18-JUN-93 .

DATE_CONPU-TED: 02-JUL-93

ONITS ROON# LOCATION
------ ----- --------------------
NG/M3

14G/M3

14G/M3

14G/M3

MG/M3

NG/M3

t4G/M3

NG/M3

NG/M3

NG/M3

PAGE 1

% ~t
APPROVED

RESULTS VALID FOR INDUSTRIAL EYGIZNE USE ONLY
BY R. SHAN



XLNL EAZRRDSCONTROL ANALYTICAL LABORATORY
TUSSDAY 07/06/93 ANALYSIS REPORT PAGS 1

sUSNITTIZR: JMhRTIN
FoRM# : 21439 ~:rwc: la-mm:::
BUILD3NG#: T?F DATE CCSIPtiTZD: 02-JOL-93

EC IAB NO’TBS: ● 9304447 RBSWLT IS ~ MCR 0? TEE TURE. PRONT HAS SBLOH DETECTION LIMIT.

ac_smnp#
--------
9304442

9304443

9304444

9304445

9304446

9304447

9304448

?IlllD~
-------

146253

146253

146253

146253

146254

146255

146255

146255

146255

146256

146257

146257

1462S7

146257

146258

146259

146259

TB8T
--------------------

mm

BrnYL BQWma8

ToLusns

EmNzBNa

ETaYL Bamam

TOLOENE

XYMNE

ETWLCNE DIBROUIDE

RuN%ms

ETEYL BBNXBNB

lmJmNE

mlmw

ETM’L BENZRNE

RESULT
---------------

<0.07

<0.24

<0.24

0.37

0.090s

<0.07

<0.24

<0.24

0.58

0.0006

<1.00

<3.33

<3.33

<3.33

0.043*

<0.003

<0.01

UNITS ROOM4 UJCRTION
------ ----- --------------------

NG/M3

nG/N3

NG/M3

llG/u3

14G/M3

MG/M3

NG/M3

NG/143

NG/M3

NG/M3

MG/M3

nG/n3

m/c13

IiG/w

NG/M3

m

NG

y\ ---
AEIPfiimb

RSSULTS VALID FOR INDUSTRIAL aYGIZNB USE ONLY
BY R. SNAN



UNL RAZARDS CONTROL ANALYTICAL LABORATORY
TDESDAY 07/06/93 ANALYSIS RBPORT PAGS 2

sOSNITTSR: JNARTIN
rolud: 21439

CASE: 907

ENJI~ING#: TS’F
DATE RSC: 18-JDN-93

DATE_CONPIhkD: 02-JIJL-93

EC LAB NOTSS: ● 9304447 RBWJLT IS ~ SACK OF TSB TUBE. FRONT NM BSWN DllTBCTIONLINIT.

ilc_sN4P+ FxELD# TBsT RESULT UNITS ROO14# WCATION
.-p----- ------- -------------------- ---------------

9304448
.----- ----- --------------------

146259 <0.01 NG

146259 <0.01 NG

BY R. SW
RSSULTS VALID FOR INDUSTRIAL MYGISNE USE ONLY



TUESDAY 07}06~93

sOBNITTER: JMARTIN
FoRn#: 21557
BUI~3NG#: T?F

EC LAs NoTas:

ilc_sANP + ?Ialm
-------- ------- --------------------
9304704 146262 aausatm

LLNL SAZARDS CONTROL ANALYTICAL UBORATORY
ANALYSIS REPORT

146262 EfarL aauxatm

146262 TowaNa

146262 “xYLaka

CASE: 946
DATE REC: 28-JUN-93

DATS CO14P~TED: 02-JuL-93

RESULT ONITS ROOU# MC.ATION
--------------- ------ ----- --------------------

<0.08 NG/M3

<0.28 NG/M3

<0.28 NG/M3

0.27 NG/M3

PAGS 1

J --- -.. .
f APPROVED

RSSOLTS VALID ?OR INDUSTRIAL EYGIENE USE ONLY
BY R. SSAH



.

ill
iwoo

“v
9

v“

3-526



Ec LAB-:

Dc_8Mm ?2XLDD

9304702 146260

146260

146260

146260

●o4703 146261

lsxLnAshsDsannmL ANALYTICAL LmDRamRY
AMaLxsrs REPum

CASE: 945
DAYS SMIH.BD:

DA= SEC81VBD: 28-mlI-93
DA2B ~: 02-~-93

co.2@ nu/M3

PAOZ 1

w# -IOU
—. —-.. —--- ----— —— — ---=---- -— —---

<0.08 HMP3

lSXR~ DI~X 0.0006 Mwu3

APP
SESULTS VALID POR -STRLNI 9YGIR12 0S2 OKLX



3-528


